Atrial natriuretic factor-induced cGMP accumulation in rat anterior pituitary cells in culture is not coupled to hormonal secretion.
While atrial natriuretic factor (ANF) does not influence ACTH secretion, it was reported to have a marked stimulatory effect on the intracellular accumulation of cGMP in rat anterior pituitary cells in culture. Since many biological actions of ANF appear coupled to its excitatory action on target cell guanylate cyclase, the current study was designed to characterize the ANF-induced cGMP response in anterior pituitary with a view to determining whether the nucleotide plays a regulatory role in the secretory function of this gland. A 3 min exposure of cells in primary culture to 300 nM ANF (99-126) or 100 microM sodium nitroprusside (SNP), a stimulator of guanylate cyclase, causes maximal 10- and 3-fold elevations of cGMP levels, respectively. Following a progressive decrease, 6- and 2-fold increases over basal cGMP levels are still observed after 180 min of incubation with ANF (99-126) and SNP, respectively. The half-maximal stimulation of cGMP accumulation induced by a 10 min exposure to ANF (99-126), or rat atriopeptin II (ANF 103-125) is observed at 9 +/- 2 and 125 +/- 22 nM, respectively. ANF fragments (99-109) and (111-126), as well as human cardiodilatin (hANF 1-16), do not alter cGMP levels. Basal and ANF-induced cGMP levels are at least 10-fold higher in cell populations enriched in gonadotrophs compared to gonadotroph-impoverished preparations. A 3 h incubation of cells with ANF (0.1-1000 nM), however, fails to modify spontaneous or LHRH-induced LH secretion. Similarly, ANF does not alter spontaneous release of GH, TSH or PRL. The data suggest indirectly that gonadotrophs represent a principal site at which ANF acts to stimulate cGMP synthesis, but that the nucleotide is not a specific regulator of the LH secretory process; nor is it generally involved as a second messenger in the secretory function of any cell type of the anterior pituitary gland.